Abstract Objective: Exclusive breast-feeding (EBF) provides optimal nutrition for infants and mothers. The practice of EBF while adhering to antiretroviral medication decreases the risk of mother-to-child transmission of HIV from approximately 25 % to less than 5 %. Thus the WHO recommends EBF for the first 6 months among HIV-infected women living in resource-limited settings; however, EBF rates remain low. In the present study our aim was to design and implement a pilot intervention promoting EBF among HIV-infected women. Design: The Information-Motivation-Behavioural Skills (IMB) model was applied in a brief motivational interviewing counselling session that was tested in a small randomized controlled trial. Setting: Pietermaritzburg, South Africa, at two comparable rural public health service clinics. Subjects: Sixty-eight HIV-infected women in their third trimester were enrolled and completed baseline interviews between June and August 2014. Those randomized to the intervention arm received the IMB-based pilot intervention directly following baseline interviews. Follow-up interviews occurred at 6 weeks postpartum. Results: While not significantly different between trial arms, high rates of intention and practice of EBF at 6-week follow-up were reported. Findings showed high levels of self-efficacy being significantly predictive of breast-feeding initiation and duration regardless of intervention arm. Conclusions: Future research must account for breast-feeding self-efficacy on sustaining breast-feeding behaviour and leverage strategies to enhance self-efficacy in supportive interventions. Supporting breast-feeding behaviour through programmes that include both individual-level and multi-systems components targeting the role of health-care providers, family and community may create environments that value and support EBF behaviour.
Health benefits from breast-feeding positively impact mothers and provide unparalleled benefit for their infants, including reductions in morbidity (1) (2) (3) and improved survival (1) . Currently, the WHO and UNICEF recommend breast-feeding initiation within the first hours after birth; exclusive breast-feeding (EBF; i.e. feeding only breast milk and no other fluids or foods) for the first 6 months; and continued breast-feeding for up to 2 years or more (4) . EBF is also recommended for HIV-infected women living in resource-limited settings (5) . Among women on antiretroviral therapy (ART), current evidence shows that EBF with ART reduces the risk of HIV infection while increasing HIV-free infant survival compared with mixed-feeding (i.e. feeding breast milk and other foods or fluids) (6) . Specifically, during the postpartum period, ART coupled with EBF practice can reduce mother-to-child transmission of HIV from 25 % to less than 5 % (7) with some studies showing this decrease to less than 2 %. Given the benefits of breast-feeding and the negative consequences from mixed-feeding in resourcelimited settings, the WHO recommends that all women living with HIV in resource-limited settings exclusively breast-feed their infants for the first 6 months of life (5) . Despite these recommendations, in South Africa, EBF up to 6 months is uncommon. The South Africa Department of Health reports only 8 % of all women are continuing to exclusively breast-feed at 6 months (8) . In the context of research studies conducted in South Africa, EBF rates among those in the intervention arms are reported as 10 % at 6 weeks in PROMISE-EBF (9) and 28 % at 28 weeks in the Goodstart Cohort (10) . HIV stigma, HIV disclosure between partners, cultural norms surrounding breast-feeding and previous infant feeding experiences are all reported challenges to adopting EBF (11) (12) (13) (14) . For example, among our target population in KwaZulu-Natal, South Africa, breast-feeding is the cultural norm; however, the introduction of other foods (e.g. porridge) or water before 6 months from other caregivers is common. Increased efforts promoting EBF through media campaigns and initiatives at the clinic level have occurred. However, critical elements that affect levels of breast-feeding determinants, including breast-feeding information, motivation and behavioural skills using a theory-based intervention, are lacking.
Theoretical framework
The current study used the Information-MotivationBehavioural Skills (IMB) model (15) as its theoretical framework to promote EBF. The IMB model targets information, motivation and behavioural skill factors that are conceptually and empirically related to HIV risk and preventive behaviours (see Fig. 1 ) (15) and has been effectively tested in research among diverse populations worldwide (16, 17) . The IMB model has three main assumptions. First, individuals require accurate prevention information regarding the behaviour change in focus (e.g. know that EBF reduces the risk of infant death due to diarrhoeal and other communicable diseases and that the risk of HIV transmission increases from mixed-feeding). Second, individuals must be motivated to engage in the target health behaviour (e.g. possess positive attitudes towards EBF and have crucial normative support for EBF practice). Third, with appropriate information and motivation, individuals will engage the behavioural skills (e.g. those skilled behaviours necessary to effectively practise EBF over time, even in challenging circumstances, which may include breast-feeding in public or among family, identifying and overcoming breast health issues, or avoiding feeding their infant water or other foods and fluids) to achieve the target behaviour (in this case, EBF).
We developed an IMB model-based pilot intervention to promote EBF. We hypothesized that mothers who were well informed, motivated and possessed the requisite behavioural skills due to an IMB model-based intervention would be more likely to initiate and maintain EBF compared with those who received only standard antenatal care. Our objective in the present paper is to show results of the impact of our pilot intervention and the feasibility of its design.
Methods

Trial design
The study took place over the time period of March 2014 through February 2015. Using a randomized controlled trial design to evaluate feasibility and the potential impact of the pilot intervention designed to improve EBF, the pilot intervention was delivered during the third trimester of pregnancy and follow-up occurred at the infant's 6-week immunization visit. Foods and fluids are often introduced within the first weeks of the infant's life (18) and the high rate of attendance (e.g. 98 % in South Africa) (19) at the 6-week immunization visit offered both a useful snapshot of early EBF practice in the setting of a pilot randomized controlled trial and a feasible opportunity for follow-up that facilitated high rates of return.
Procedure
The pilot intervention compared standard prevention of mother-to-child transmission of HIV care with the IMB model-based intervention, which constituted an 'enrichment' of standard of care. Participants randomized to the IMB model-based intervention arm received additional support through an individual counselling session that focused on enhancing IMB breast-feeding determinants among HIV-infected women to EBF utilizing motivational interviewing techniques (details are discussed below).
Recruitment
Clinic staff referred eligible women to one of our two trained female research assistants who described the study and screened interested women for inclusion. Women who met criteria were invited to participate, which consisted of being interviewed at baseline and at 6 weeks postpartum. Those randomized to the intervention arm received a semi-brief (45 min), one-time, tailored, one-on-one motivational interviewing counselling session with a trained female counsellor concerning infant feeding in the context of HIV. Intervention sessions were conducted after baseline interviews in a private room at the clinic. Given the physical and time-sensitive constraints of our target population of women in their third trimester, the intervention was delivered directly after the baseline interview. Participants were compensated R50 (approximately $US 5) for participating in the study.
Participants Study eligibility included: (i) being 18 years or older; (ii) being a woman infected with HIV; (iii) being pregnant in her third trimester (28-42 weeks); (iv) currently taking ART; and (v) planning on returning to the clinic for her infant's 6-week immunization visit. Participants were followed up by one of our research assistants at 6 weeks postpartum.
Study setting
The study was conducted at two comparable public health service clinics in Sweetwaters and Edendale townships, each located outside Pietermaritzburg, KwaZulu-Natal, South Africa. Pietermaritzburg and its surrounding townships has an estimated population of 500 000 (20) . Informal (makeshift camps, temporary housing structures) and formal housing, high population density and high rates of unemployment characterize the townships. HIV prevalence in KwaZulu-Natal Province is estimated at 16·9 % (21) and the infant mortality rate in South Africa for under-5 children is estimated as 47 per 1000 live births (22) .
Sample size
Based on published reports (18) , we expected EBF at 6 weeks to be 10 % in the absence of the IMB intervention and we expected the IMB intervention to have a medium standardized effect (OR = 1·8, per Cohen). For the present pilot, a target sample size of sixty-eight eligible participants was planned (IMB intervention, n 34; control, n 34) to detect a medium effect size (7 % increase in EBF over the control condition) with 80 % probability of finding an effect.
Randomization
Randomization occurred using a 2-2 blocking factor generated by the study's statistician. The research assistants, who were blinded to assignment, allocated the women to intervention v. control arm.
Outcome measures
The primary outcome measures for pilot intervention evaluation were levels of breast-feeding information, motivation and behavioural skills and actual breast-feeding behaviours at 6 weeks postpartum.
Measurements
Participants were interviewed by one of the study's research assistants whose first language was isiZulu. To measure infant feeding information, motivation and behavioural skills we used two existing tools, including the Iowa Infant Feeding Attitudes Scale (IIFAS) (23) and the Breastfeeding Self-Efficacy Short-Form (BSES-SF) (24) , and additional items. Cross-cultural adaptation of our compiled instrument, including translation and content validity, was completed and published separately (25) .
Iowa Infant Feeding Attitudes Scale
The IIFAS has been used extensively in breast-feeding studies and consists of seventeen items using a 5-point Likert-type scale that can predict the choice of infant feeding method as reflected by measures of behavioural intentions, and the actual feeding behaviour and duration of behaviours. Reports show adequate predictive validity and internal consistency of the data, with Cronbach's α ranging from 0·79 to 0·86 (23) . These items were used to assess breast-feeding information and motivation.
Breastfeeding Self-Efficacy Short-Form The BSES-SF is a refined version of the larger BSES and includes fourteen items (24) . The BSES-SF was developed to measure mothers' breast-feeding self-efficacy (i.e. their perceived ability to perform breast-feeding). The BSES-SF has been tested among breast-feeding mothers antenatally and postpartum. These items were used to assess behavioural skills (including self-efficacy).
Additional item development rationale and process Additional item development was completed for two reasons: first, to fully capture our motivation construct; and second, to ensure items spanned infant feeding content in the context of HIV. Specifically, the IIFAS and BSES-SF focus on infant feeding information, attitudes and self-efficacy. However, by assessing only information, attitudes and selfefficacy they fail to adequately measure motivation, which according to our conceptual model is comprised of attitudes and social normative support. Furthermore, social norms and attitudes in the context of HIV are unique (e.g. perceptions of community support for EBF and stigma associated with it) and require a modified approach in items targeted to non HIV-infected women. Therefore five social norm items in the context of HIV were developed, following the item development techniques outlined by McCoach et al. (26) .
Exclusive breast-feeding intentions and behaviour
In addition, participants answered three items on their infant feeding intentions at the pre-test and ten items on actual infant feeding behaviour at the post-test. Infant feeding behavioural items included asking about current breastfeeding behaviour (e.g. EBF, breast-feeding and feeding other foods or fluids, or exclusively formula-feeding). To validate this response and account for response bias, items on what and when other foods or fluids were first introduced, in addition to a series of items assessing 24 h recall on their infant's intake, were included.
Motivational interviewing counselling session
Our IMB model-based intervention was delivered using motivational interviewing techniques (27) . Motivational interviewing uses an empirically tested counselling technique to deliver brief one-on-one counselling sessions with the aim of reducing ambivalence towards a particular behaviour while acting as an effective means to convey information, motivation and behavioural skills content to HIV-infected populations to change high-risk behaviour. The facilitator attended a two-day training conducted by the principal investigator and was also previously trained as an HIV counsellor. The facilitator began the intervention session by asking the participant how she was feeling about her pregnancy and decisions regarding infant feeding. Motivational interviewing techniques, including reflection, were employed to reduce ambivalence towards IMB deficits as discussed by the participant. Specifically, the facilitator used active listening to reflect back to the client what she had shared. Reflecting statements back to the participant stimulated further discussion surrounding concerns, questions and strategies to effectively initiate and maintain EBF practice.
Control condition
As part of routine care all participants received standard of care procedures, which typically included a brief presentation by a counsellor or other health-care provider to the group of pregnant women in the waiting room prior to any client being seen by the antenatal care staff. Content included prenatal and postnatal expectations, diet, delivery options and the promotion of EBF to all women, including those living with HIV.
Statistical analyses
Chi-square tests and t tests were performed to determine if there were any differences at baseline between participants randomized to the IMB model-based intervention and standard of care control condition. Dependentsamples t tests were performed to measure any significant changes in IMB determinants within condition and independent-samples t tests were conducted to determine if there were significant differences between the two conditions on IMB determinants. Cohen's d effect sizes for all t tests were reported.
To determine predictors of EBF across all participants regardless of trial arm, bivariate regressions were conducted on the IMB construct subscales measured at baseline. Unadjusted OR are reported. Constructs that were significant at P < 0·10 were retained and included in a multivariate regression to determine if these variables remained significant when controlling for one another. Adjusted OR are reported for variables included in the multivariate regression.
Ethics approval
Institutional review board approval was obtained from the University of Connecticut, Storrs, CT, USA and the Human Sciences Resource Council of South Africa.
Results
A total of sixty-eight participants were approached and enrolled in the study; thirty-three were randomized to our IMB model-based pilot intervention and thirty-five to the control arm. Our pilot intervention proved feasible, as illustrated in Fig. 1 . Recruiting participants for the study was effective and efficient; the timing of the intervention facilitated 100 % participation with adequate follow-up at 6 weeks postpartum.
All participants completed the intervention and 85 % (n 58) completed the 6-week follow-up assessment. Chi-square tests and t tests were performed to evaluate if any significant differences in demographics (i.e. education, employment, age, relationship status, household characteristics) existed between Fig. 1 Flow of participants in the randomized controlled trial to evaluate the feasibility and potential impact of a pilot intervention designed to promote exclusive breast-feeding in Pietermaritzburg, KwaZulu-Natal, South Africa mothers who completed the study and those who dropped out. We found no significant differences between participants who completed the 6-week follow-up and those who did not. Demographic characteristics revealed no significant differences in between participants in the intervention and control arms ( Table 1 ). The average age of women was 28 years and the majority had some secondary education (98 %). Most women (68 %) reported being unemployed. Ninety-six per cent of women reported having a boyfriend or partner and 36 % reported living with their mother. At the time of the study South Africa was operating under Option B where women who attend the antenatal clinic are given ART, which they take throughout pregnancy and while breast-feeding. In addition, their infant takes nevirapine throughout the breast-feeding period. At time of follow-up all women reported receiving ART and all infants received nevirapine.
Primary information, motivation and behavioural skills breast-feeding outcomes Regarding behavioural intention for EBF, at their thirdtrimester antenatal appointment 87 % of participants intended to exclusively breast-feed across the two conditions and there were no significant differences in intentions at baseline (IMB intervention arm, n 27 (81·8 %); control arm, n 32 (91·4 %); χ 2 = 1·86, P = 0·39). At the 6-week postpartum follow-up, 81·5 % reported EBF and there was no significant difference by trial arm (IMB intervention, n 22 (81·5 %); control, n 22 (81·5 %); χ 2 = 0·00, P = 1·00).
To determine if there were significant changes in EBF information, motivation and behavioural skills determinants from pre-test to post-test within trial arms, dependent-samples t tests were conducted (see Table 2 ). For those in the intervention arm, there were no pre-to post-test significant differences in any of the IMB determinants (information, P = 0·223; motivation (attitudes, P = 0·491; social norms, P = 0·809); behavioural skills, P = 0·707). Additionally, for those in the standard of care control condition, there were also no pre-to post-test significant differences in any of the IMB determinants (information, P = 0·848; motivation (attitudes, P = 0·161; social norms, P = 0·154); behavioural skills, P = 0·080). Independent-samples t tests were conducted to determine if any significant differences existed between the intervention and control conditions on IMB determinants at 6 weeks postpartum (see Table 3 ). Independent-samples t tests showed non-significant results in the change of IMB determinants by trial arm (information, P = 0·458; motivation (attitudes, P = 0·846; social norms, P = 0·266); behavioural skills, P = 0·474).
Secondary analyses
Because our intervention did not produce any differences in behaviour or IMB behavioural determinants of EBF behaviour, we investigated predictors of EBF behaviour to identify factors that may be influential (see Table 4 ). To better identify the factors driving EBF, the behavioural skills construct that was measured using the BSES-SF was divided into two groups of items made up of objective behavioural skills (e.g. 'I can always identify signs of breast health problems', 'identify a plugged duct' or 'feel confident manually expressing breast milk') and self-efficacy (e.g. 'I can always successfully cope with EBF like I have other challenging tasks') because we wanted to investigate how self-efficacy and one's belief in handling the breastfeeding environment might predict EBF itself. We left out the items that dealt with actual behavioural skills (e.g. dealing with a plugged duct, manually expressing breast milk or identifying breast health issues) given that our participants had not begun breast-feeding, were not initiating the behaviour and in effect may not relate to these items at all. Indeed, when we ran the entire BSES scale with all the items it was not significant in predicting EBF.
A bivariate regression showed EBF self-efficacy was significantly predictive of EBF behaviour (unadjusted OR = 1·498; P = 0·016). Attitudes towards EBF predicted EBF behaviour; however, it only trended on significance (unadjusted OR = 1·228; P = 0·080). Information, social norms and behavioural skills were not predictive of EBF behaviour. A multivariate regression was run to determine the individual influence of attitudes and EBF self-efficacy on predicting EBF behaviour at 6 weeks postpartum. When accounting for the variance of attitudes towards EBF, self-efficacy still remained a significant predictor of EBF (adjusted OR = 1·425; P = 0·045).
Discussion
Designing effective and sustainable interventions that result in increases in EBF requires approaches that take psychosocial determinants into account. In the present study we investigated whether our pilot IMB model-based intervention increased EBF determinants and behaviour per se more than receiving standard of care alone. Our results showed no difference between trial arms, perhaps due to several limitations, including positive relationships between our research assistants, possible weaknesses in our pilot intervention, participants potentiating a possible social desirability limitation and weaknesses in our compiled instrument. However, secondary analyses found breast-feeding self-efficacy to be predictive of breast-feeding initiation and EBF duration behaviours.
Information-Motivation-Behavioural Skills model-based intervention
Given the lack of variability in responses, our ability to understand the true effect of our intervention is limited. Among a different population of women with more severe IMB deficits or lower levels of reported EBF or increased sample size, our IMB model-based pilot intervention may have proven effective. However, there may have been additional factors influencing our results among our participant population. Coinciding with the delivery of our intervention, the KwaZulu-Natal South Africa Department of Health deployed an initiative promoting EBF in public clinics outside Pietermaritzburg, including both study-site clinics. The initiative aimed to increase information about breast-feeding. It also provided reassurance to pregnant women about EBF in the context of HIV, often by way of health-care providers showcasing their success in decreasing rates of mother-tochild transmission of HIV within their clinic through the dual benefits of ART access to treatment and EBF practice. Many women expressed to study staff that EBF was the best practice for their infant after receiving such assurances from clinic health-care providers. Our study did not take into account these initiatives (as they were not in place at the outset of our study) nor do we know if other clinics in the area were also seeing equally high EBF rates. In these morning sessions, pregnant women received information only (which by itself has been ineffective at changing behaviours in other behavioural change breast-feeding interventions) (28) . However, it is possible that the attention to EBF may have led to an increase in its practice. Consequently, it may have also created an environment where women knew the recommended behaviour and regardless of their actual infant feeding practices reported -due to social desirability -what they knew to be the 'right answer'.
Other factors contributing to our high EBF results, in addition to the Department of Health initiative, may have been the positive and trustworthy relationships our research assistants formed with our participants. Such relationships may have resulted in a therapeutic dose among control participants, resulting in no measurable EBF behaviour differences between groups. In addition, the high levels of self-efficacy among our participants may have impacted the correspondingly high numbers of breast-feeding initiation and EBF behaviour to 6 weeks, which is reflective of assertions in the Social Cognitive Theory stating that strong self-efficacy towards a behaviour is predictive of the likelihood of successful execution of that behaviour (29) . Weaknesses in our intervention itself may also be the rationale for failing to see a difference in IMB breast-feeding determinants between conditions. However, further investigation is needed to understand the true effect of our IMB model-based intervention on impacting IMB breast-feeding determinants and EBF behaviour.
Given the objective of our pilot intervention to investigate the feasibility and potential impact of our intervention, we had some important takeaway lessons. Specifically, reaching women during their antenatal visit provided a time-appropriate opportunity to provide an in-depth counselling session. Given that our study design worked within the current antenatal and postpartum clinic visit schedule, our success in recruiting was high and the response from women was very positive. The feasibility of clinic staff including a 45 min counselling session with women during these visits depends on clinic resources; however, the effect on women for doing so warrants further investigation. That being said, it seems evident, especially considering other successful peer-based and postpartum-based interventions, that coupling this intervention with follow-up visits during the postpartum period is key to sustained EBF success.
The role of breast-feeding determinants
Our results showed self-efficacy being predictive of initiation and practice of EBF to 6 weeks among all participants regardless of condition. This result reinforces similar findings in the breast-feeding literature (30, 31) . Individual self-efficacy items that significantly predicted breast-feeding behaviour reflected one's confidence in breast-feeding in public or around family members, being able to avoid using formula, and one's ability to adapt to any breast-feeding situation.
We separated these self-efficacy items from behavioural skills items because we wanted to see how situations and one's belief in handling complex social situations (e.g. breast-feeding in public or in front of family members, etc.) predicted EBF. Behavioural skills, such as identifying a plugged duct or breast health problems, may not resonate with women prior to adapting the behaviour or practising the skill, and therefore we left these items out. Indeed, when all the BSES items were included they were not significant in predicting EBF. In this way, EBF self-efficacy items illustrate different situations that may derail breast-feeding behaviour in women with low levels of self-efficacy.
In addition to self-efficacy, other research illustrates breast-feeding knowledge as a critical determinant of successful behavioural adaption (32) , but as an isolated construct it fails to influence initiation or duration (28) . Utilizing the comprehensive approach of the IMB model accounted for this concern.
Despite our pilot intervention failing to show motivation impacting breast-feeding behaviour, previous research supports its influence (28) . However, positive attitudes towards breast-feeding by the mother can be overturned should her family undermine its practice (28) . In the context of HIV, both professional support and social support from friends and family (or lack thereof) impact infant feeding practices among woman living with HIV via cultural stigma surrounding HIV, personal beliefs and disclosure of one's status to partner and family. Thus, breast-feeding information, motivation and behavioural skills may account for important influential determinants impacting breast-feeding behaviour.
Limitations Although our study had several strengths, limitations exist. The lack of variability in item responses limited our ability to evaluate the true impact of IMB breast-feeding determinants on EBF practice. This may be due, in part, to a lack of relevance or comprehension in our instrument despite extensive cultural adaptation procedures (see McCoach et al. (26) ). Furthermore, a response bias (i.e. participants self-reporting a behaviour they believe to be what the researcher is favouring regardless of whether they are practising that behaviour) may cause a falsely high EBF rate of 82 % at 6 weeks postpartum among all our participants, which may be potentiated by the Department of Health initiative promoting breast-feeding. In an article by Henriques (33) , mothers' self-reports of EBF were overestimated compared with more objective information on behaviour obtained by using 2 H dilution techniques (a biological test using 2 H to detect the presence of other fluids and/or fluids in the infant's system). This may be a biological option for assessing EBF practice; however, further investigation is needed to validate its efficacy and feasibility.
In addition, due to feasibility constraints of the study, additional follow-up after 6 weeks was not possible. Obtaining these data may have revealed a greater effect of the pilot intervention on IMB determinants and breast-feeding behaviour. Furthermore, variables that were not assessed, such as when HIV diagnosis was made, previous breast-feeding experience and when breastfeeding initiation took place (e.g. time from delivery), may have provided greater insight into breast-feeding behaviour among our participant population. Finally, testing our intervention with a larger sample size may result in stronger associations between breast-feeding IMB and behaviour.
Implications and future work
In January 2015, South Africa adopted Option B + , which places pregnant women diagnosed with HIV on lifelong ART independent of CD4 count (34) . A concern with placing HIV-infected pregnant women on lifelong therapy is the level of treatment adherence that can be maintained (35) . Treatment efficacy and access have improved greatly in South Africa, with 90 % of pregnant women on effective ART during the antenatal period (36, 37) . Retention in care throughout the postpartum period and beyond is fundamental to sustained treatment success (i.e. maintained viral suppression and HIV-free infant survival). Treatment adherence in the postpartum period is especially concerning given the number of barriers inherent during this intense period as a new mother. Consequently, over 50 % of HIV-infected women are disengaged in HIV care by 6 months postpartum (37, 38) . In the context of HIV, optimal infant health is contingent on high ART adherence in tandem with breast-feeding exclusively. Future research that supports keeping HIV-infected mothers in care postpartum is critical to keeping infants and their mothers healthy.
Given the objective of our pilot intervention to investigate the feasibility and potential impact of our intervention, we had some important takeaway lessons. Specifically, reaching women during their antenatal visit provided a time-appropriate opportunity to provide an in-depth counselling session. Our design showed strong feasibility, with our sample (n 68) being recruited within a 2-month time frame with 100 % completion of the counselling session by all those randomized to the intervention arm. Furthermore, because our study design worked within the current antenatal and postpartum clinic visit schedule, our success in recruiting was high and the response from women was very positive. The feasibility of clinic staff including a 45 min counselling session with women during these visits depends on clinic resources; however, the effect on women for doing so warrants further investigation. That being said, in a recently published randomized control trial conducted in KwaZulu Natal (i.e. Goodstart Cohort (10) ), with community health workers employing motivational interviewing techniques in home visits postpartum, findings showed significant increases to EBF at 12 weeks postpartum. Future research applying our IMB model-based intervention as a packaged antenatal component to a postpartum programme (e.g. PROMISE-EBF (9) , Goodstart (10) ) may prove useful to sustain EBF over time.
Conclusions
Although 82 % of our participants reported EBF at 6 weeks postpartum, the challenges they face to execute this behaviour can be overwhelming. Encouragingly, many mothers conveyed to our research assistants that they viewed breast-feeding as the more beneficial infant feeding option and ultimately want their infant to be healthy and HIV-free. Thus, how do we best support mothers living with HIV to execute the behaviours they believe in and may even possess the confidence to perform, yet EBF behaviour at 12 weeks and beyond remains low (i.e. 8 %)? Individuallevel interventions alone may not be enough to change what has become a predominantly mixed-feeding culture in South Africa. Consequently, community-based interventions have shown some increases to EBF practice, particularly among HIV-negative women, indicating that HIV-infected women -despite being informed and supported -were not as likely to exclusively breast-feed.
Personal beliefs held by clinic and community health workers may impact counselling relationships with patients despite accurate information obtained during training. Personal experiences with infant feeding decisions made by female health-care providers may inadvertently impact their level of support for current infant feeding guidelines. For example, an HIV-infected health-care provider who used formula to feed her infant, as she may have had the resources to obtain it, may feel conflicted to recommend EBF (a different behaviour from her own) to her patients (39) . Such infant feeding experiences and beliefs may require specialized training to address bias in order to provide objective and appropriate support to HIV-infected women so that they can adhere to evidence-based guidelines. Ultimately, EBF is a complex, multifaceted, social phenomenon that is practised at the individual level, but influenced by family, community, policy makers and health-care providers. Sustaining EBF practice requires buy-in from key stakeholders at every level of influence through multi-systems, interdisciplinary interventions.
